The composition and abundance of gut microbiota is essential for host health 22 and immunity. Gut microbiota is symbiotic with the host, so changes in the host diet, 23 development, and health will lead to changes in the gut microbiota. Conversely, changes 24 in the gut microbiota also affect the host conditions. In this experiment, 16S rRNA high-25 throughput sequencing was used to compare the gut microbiota composition of 5 26 healthy Paa Spinosa and 6 P. spinosa with rotten-skin disease. Results: the gut 27 microbiota composition was significant difference between diseased P. spinosa and the 28 healthy P. spinosa; LEfSe analysis showed that the relative abundance of 29 Methanocorpusculum, Parabacteroides, AF12, PW3, Epulopiscium, and Oscillospira 30 were significantly higher in the diseased P. spinosa, while the relative abundance of 31 Serratia, Eubacteium, Citrobacter, and Morganella were significantly lower. 32 Conclusion: Rotten-skin disease changed P. spinosa gut microbiota significantly; The 33 relative abundance of Epulopiscium and Oscillospira might be related to the health 34 conditions of the host skin and gallbladder; The relative abundance of Serratia and 35 Eubacteium might be important for maintaining the gut microbiota ecosystem. 36 37 38 39 40 41
Introduction 44
The giant spiny frog (Paa spinosa) is a large edible frog distributed in the Good-coverage had no difference (Fig.2) . Removing the unclassified sequences 135 (<0.001%),19 of the 56 phyla dominated the gut microbiota. Bacteroides and 136 Firmicutes were the dominant microbiota in the gut of all samples (Fig. 3A) , which is 137 consistent with a previous study (1). Among them, the average relative abundance of 138 Bacteroides, Firmicutes, Proteobacteria, Tenericutes, and Euryarchaeota was more 139 than 1% in all samples (Fig. 3A) . STAMP based on relative abundance of top 10 phyla 140 in the gut microbiota showed that Proteobacteria was significantly higher in the healthy 141 P. spinosa, while the relative abundance of Euryarchaeota and Spirochaetes were 142 significantly lower (Fig. 3B ).
143
PCA based on the relative abundance of all gut microbiota genera and PCoA based on 144 the relative abundance of the all gut microbiota genera showed that there were 145 significant differences in gut microbiota composition between diseased and healthy P. 146 spinosa (PERMANOVA, F= 3.0464, p = 0.008) ( Fig. 4A and 4B ). Unweighted Group Method with Arithmetic means UPGMA analysis shown that microbiota 148 composition were familiar between the groups (Fig. 4C) . 149 Lefse analyzed the difference of gut microbiota at genus level showed that relative 150 abundance of Serratia, Eubacteium, Citrobacter, and Morganella were significantly 151 higher in healthy P. spinosa, while the relative abundance of Methanocorpusculum, 152 Parabacteroides, AF12, PW3, Epulopiscium, and Oscillospira were significantly lower Recent researches have shown that gut microbiota has participated in various disease 156 processes through the gut-brain axis (24) (25), the gut-lung axis (26) (27) the gut-157 vascular axis (28, 29) , the gut-bone axis (30) (31),the gut-Hepatic axis (32) (33) and 158 other axis (34). The concept of "core microbiota" indicated that the core microbiota in 159 the gut of healthy hosts could maintain the stability of gut microbiota composition and 160 function, and positively regulated the host through these axis to maintain host health 161 (35). The gut microbiota function was destroyed because of the destruction of the core 162 microbiota, and the host might become sick or aggravate the lesion (16). In this study, 163 the gut microbiota of diseased and healthy P. spinosa was compared, and the results 164 revealed significant differences in the gut microbiota composition of healthy and 165 diseased P. spinosa. The composition of microbiota was destroyed because of pathogen 166 invading.
167
Current researches on gut microbiota focused on gut microbiota diversity and gut 168 microbiota composition. According to the diversity resistance hypothesis, the more 169 diverse that the microbial community was and the more possible that the host 170 resistanted to pathogen invasion (36). Studies in the largemouth bronze gudgeon 171 (Coreius guichenoti) (37), crucian Carp (Carassius auratus) (14), and ayu 172 (Plecoglossus altivelis) (38) showed that the microbiota diversity was significantly 173 higher in healthy samples. However, this study found that gut microbiota diversity was 174 significantly higher in diseased P. spinosa. The results were consistent with the results 175 of grass carp (Ctenopharyngodon idellus) (39). And found that the amino acid 176 metabolism, carbohydrate metabolism, and immune-related pathway genes of diseased 177 grass carp were more abundant through microbiota gene prediction (39). The increased microbiota diversity in the gut of the diseased host may because the microbial 179 homeostasis in the gut of the diseased host has not been broken immediately. To 180 maintain the health of the host, the gut microbiota diversity was increased to protect 181 against pathogen invasion. The results of this study and previous studies have shown 182 that the use of gut microbiota diversity to assess host health is limited.
183
The relative abundance of Methanocorpusculum, Parabacteroides, AF12, PW3, 184 Epulopiscium, and Oscillospira in the gut of rotten-skin P.spinosa were significantly 185 higher than healthy P. spinosa. Although Methanocorpusculum is not a pathogen, it is 186 abundant in diseased samples (40). It can effectively convert heavy metals or metalloids 187 into more toxic derivatives than compounds, which was harmful to host health (41);
188
Parabacteroides goldsteinii in Parabacteroides can cause bacteraemia ; Previously 189 studied in the gut microbiota of wild and cultured P. spinosa found that the cultured P. 
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Red-Operculum Disease
The surge of some potential pathogens as bacterial signatures that were associated with "red-operculum" disease in crucian carps (16) largemouth bronze gudgeon (Coreius guichenoti)
Furunculosis
The presence of healthy carriers of pathogenic Aeromonas salmonicida among the farmed fish, and the gut appeared as a probable infection source for furunculosis in largemouth bronze gudgeon. 
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The surge of some potential pathogens as bacterial signatures that were associated with "red-operculum" disease in crucian carps spinosa.
